Abstract. We prove an existence theorem for initial value problems in Banach spaces, including a wide class of row-finite systems of ordinary differential equations.
Introduction
It is well known [5] , [6] , that in each Banach space of infinite dimension, there are initial value problems, which are locally unsolvable. Various existence theorems for problem (1) are known, mostly involving Lipschitz or one-sided Lipschitz conditions, monotonicity conditions or compactness conditions. For a survey we refer to [11] . In any space of real or complex sequences, usually a function / -is called row-finite, if each f n depends only on a finite number of entries of the argument sequence, i.e. /('.*) = (/n(f,«l,-..,®pj)~ r Row-finite systems are an important class of differential equations in Banach and Frechet spaces, having a lot of applications. For a survey we refer to [1] , [8] , [9] , [10] . It is known for E = l°° [2] , p.104, that problem (1) is locally solvable if / is row-finite. On the other hand Dieudonne's example [4] for an unsolvable initial value problem shows, that row-finite systems in E = Co can be locally unsolvable: Let / : [0,T] x Co -• CQ be defined as f(t,x) = (la:,,! 1 / 2 + l/n)^!. io € Co-In this paper we want to consider a class of differential equations in Banach spaces, which contains classical row-finite systems, and to prove a local existence theorem for the accompanying initial value problems.
Let (E', || • ||) denote the topological dual space of (E, || • ||). Let u; denote the Montel Frechet space of all real (complex) sequences (J/ n endowed with the product topology. We consider a countable and total set $ = {<,?" 6 E' : n £ N}. The function g : E -* u is defined by g(x) = Note, that g is linear, injective and continuous.
We consider the following property: We say that f :
is continuous.
The function / has property (P) especially, if there is a set {p" : n £ N} C N and a set of continuous functions
In this case we will call / to be row-finite. In this sense, for example, every continuous linear operator A : I 2 -* I 2 is row-finite for a suitable choice of $ (see [7] , p.22). In general, continuous functions / with property (P) are not weakly continuous. Consider for example / :
In the sequel let B{r) denote the closed ball {x £ E : ||x|| < r} and let U := span{<,2 n : n € N}. The space U is called norming, if
is an equivalent norm in E. Let E be in addition reflexive. Then g(B( 1)) is compact since 5(1) is weakly compact. Reflexivity of E implies that U is norming (see for example [3] ). Application of Theorem 1 proves the following corollary. B(r) is continuous since U is norming, and we obtain
COROLLARY 1. Let E be reflexive. Let D C E be open and not empty, and let f : [0, T] X D -• E be continuous with property (P). Then problem (1) is locally solvable for each XQ G D.
• o
Examples
We consider the following initial value problem in E = I 1 .
(3)
a: , n(t) = i ri + a;n+1(<)(f;^) 1/3 , xn(0) = xOn, « € N.
is continuous. We set v'li 1 ) -x k/2 k and Vn(x) = xn_j, n > 2. Then g(B( 1)) is compact and U is norming. We have
Hence / is row-finite in our sense and according to Theorem 1 problem (3) is locally solvable in l l for each xq = (xon)£Li € 
